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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Thierry Kretz; Hugues Lebrun; Bruno Mourey 
Filed : Herewith 

For : METHOD FOR DISPLAY MATRIX DISPLAY SCREEN 

WITH ALTERNATING SCANNING CONTROL IN 
ADJACENT GROUPS OF COLUMNS 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

In the US national phase application of PCT/FR99/00524 filed 
herewith, please enter the following amendments 

IN THE TITLE: 

Please amend the title of the application to be: - METHOD FOR 
DISPLAY MATRIX DISPLAY SCREEN WITH ALTERNATING SCANNING 
CONTROL IN ADJACENT GROUPS OF COLUMNS-. 

IN THE SPECIFICATION: 

Page 1, lines 1-3, delete "PROCESS FOR DISPLAYING DATA 
ON A MATRIX DISPLAY WITH ALTERNATING ORDER OF SCANNING IN 
GROUPS OF ADJACENT COLUMNS" and insert - METHOD FOR DISPLAY 
MATRIX DISPLAY SCREEN WITH ALTERNATING SCANNING CONTROL 
IN ADJACENT GROUPS OF COLUMNS -. 

IN THE CLAIMS: 

Please amend the claims as follows: 

1 .(AMENDED) Process for displaying data on a matrix display 
[consisting of] having N data lines and P selection lines at the intersections of 
which are situated the image points or pixels, and in which the N data lines are 

grouped into P' blocks of N' data lines each (N = P x N'), each block receiving in 
parallel one of the P' data signals which is demultiplexed on the N' lines of [the] 
said block, [characterized in that] wherein , alternately t according to the selection 
lines, the scanning of the N' data lines of a block is carried out from 1 to N' [or] 
and from N' to 1. 
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2 . (AMENDED) Process according to Claim 1, [characterized in that] wherein 
the scan from 1 to N' then from N' to 1 is carried out every second selection line. 

3. (AMENDED) Process according to Claim 1, [characterized in that] wherein 
the scan from 1 to N ? then from N' to 1 is carried out for four successive selection 
lines, the scan being carried out in a first direction for two successive selection 
lines and in a second direction for the other two succeeding selection lines. 

4. (AMENDED) Circuit for implementing the process according to [any one of 
Claims 1 to 3, characterized in that it consists of] Claim 1 , including at least one 
programmable logic circuit associated with a line counter determining the reversal 
of the direction of scan. 

IN THE ABSTRACT 

Please amend the Abstract as shown on the attached page. 

REMARKS 

The title has been amended to conform with the translated 
title of the published application (W099/46753). 

The above claim amendments have been made to eliminate multiple 
dependencies and to meet the requirements of the United States Patent and 
Trademark Office. 

To meet the requirements of the United States, the Abstract (as 
originally filed during the prosecution of the PCT application) is added. Reference 
indicia has been deleted. 

No fee is believed to have been incurred by virtue of this 
amendment. However if a fee is incurred on the basis of this amendment, please 
charge such fee against deposit account 07-0832 

Respectfully submitted, 
Thierry Kretz 
Hugues Lebrun 
Bruno Mourey 
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September 5, 2000 
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ABSTRACT 



The present invention relates to a process for displaying data on a 
matrix display consisting of N data lines and P selection lines at the intersections 
of which are situated the image points or pixels. The N data lines are grouped 
into P blocks of 1ST lines where N = P x N\ Each block receives in parallel one of 
the P' data signals which is demultiplexed on the N' lines of the said block. The 
scanning of the N' data lines of a block is carried out from 1 to N' or from N' to 
1 , alternately, according to the selection lines. 
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PROCESS FOR DISPLAYING DATA ON A MATRIX DISPLAY WITH 
ALTERNATING ORDER OF SCANNING IN GROUPS OF ADJACENT 

COLUMNS 

5 The present invention relates to a process for 

displaying data .on a matrix display, more particularly 
a matrix display consisting of N data lines and M 
selection lines at the intersections of which are 
situated image points or pixels, and in which the N 
10 data lines are grouped into P blocks of N' data lines 
each . 

Among matrix displays, the liquid crystal 
screens used in direct viewing mode or in projection 
mode are in particular known. These screens are, in 

15 general, composed of a first substrate comprising 
selection lines, hereinafter referenced lines, and data 
lines, hereinafter referenced columns, at the 
intersections of which are situated the image points 
and of a second substrate comprising a back electrode, 

20 the liquid crystals being jinserted between the two 
substrates. The image points consist in particular of 
pixel electrodes connected across switching circuits, 
such as transistors, to the selection lines and the 
data lines. The selection lines and the data lines are 

25 respectively connected to peripheral control circuits 
generally referred to as "drivers". The line drivers 
scan the lines one after another and close the 
switching circuits, that is to say turn on the 
transistors of each line. On the other hand, the column 

30 drivers apply a cue to each data line, that is to say 
they charge the electrodes of the selected pixels and 
modify the optical properties of the liquid crystal 
contained between these electrodes and the back 
electrode, thus allowing the formation of images on the 

35 screen. When the matrix display comprises a limited 
number of lines and columns, each column is connected 
by its own connection line to the column drivers of the 
screen. 
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In the case of a screen with high definition, 
the principle of multiplexing is used between the 
outputs of the column driver and the columns of the 
screen in such a way as to reduce the number of tracks 
5 at the input of the cell. Thus, in French patent 
application No. 96 00259 filed on 11 January 1996 in 
the name of the Applicant, there is described a column 
control circuit of a matrix display such as represented 
in Figure 1. In this case, the columns are grouped into 

10 P blocks 1 of N' columns, i.e. 9 columns CI, C2, C3 ... 
C9 in the embodiment represented. Each block consists 
of transistors 3, one of the electrodes of which is 
linked to a column and the other electrode of which is 
connected to the same electrode of the other 

15 transistors of the block, together these electrodes 
being connected to a video input referenced DB1 for the 
first block, DB2 for the second block, DBP for the last 
block. The gates of the transistors 3 each receive a 
demultiplexing signal DW1, DW2, DW3 ... DW9. Each block 

20 exhibits the same structure. 

The timing diagrams for the voltages read off 
from the successive columns of one and the same block 1 
receiving a video signal DB1 to DBP are represented in 
Figure 2. In plotting these timing diagrams it has been 

25 assumed that the DC and AC voltage errors introduced by 
column-line-column coupling (referenced 2 in Figure 1) , 
the origin of which was described in French patent No. 
96 00259 filed on 11 January 1996, are perfectly 
corrected by the compensation circuit presented in this 

30 same patent. Each timing diagram represents a line time 
of a given column (1 to 9) of a block connected for 
example to DB1 . In the case of a line time of 32 (as, 
the signals can be broken down as follows: 

1. Precharging of all the columns of the 4 |is 
matrix 

2. Stabilization of the precharge 0.5 |j.s 

3. Sampling of the video over the 9 columns 9 x 2 jas 
of the block DB 

4. Equalization between column and pixel 7.5 |is 
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5. Deselection of the line 2 jis . 

These diagrams show that the voltage of the 
columns and hence the RMS voltage across the terminals 
of the liquid crystal cell, the electrodes of which are 
respectively the column and the electrode CE opposite, 
5 changes according to the order of sampling of the 
columns of a block connected to DBP. Now, since the 
dielectric constant of the liquid crystal varies as a 
function of the voltage applied to its terminals, the 
columns of one and the same block receiving a signal 

10 DBi do not therefore exhibit the same charging 
capacity. Consequently, the coupling between the gates 
of the sampling transistors and the columns of one and 
the same block receiving the signal DBi increases as a 
function of the order of sampling of the columns , this 

15 introducing a DC error of several tens of mV between 
the first column sampled in the block receiving the 
signal DBi and the last. 

The purpose of the present invention is to 
propose a process for displaying data on a matrix 

20 display which makes it possible to remedy this 
drawback . 

Accordingly, the subject of the present 
invention is a process for displaying data on a matrix 
display consisting of N data lines and M selection 

25 lines at the intersections of which are situated the 
image points or pixels, and in which the N data lines 
are grouped into P blocks of N' data lines each (N = P 
x N' ) , each block receiving in parallel one of the P 
data signals which is demultiplexed on the N' lines of 

30 the said block, characterized in that, alternately 
according to the selection lines, the scanning of the 
N' data lines of a block is carried out from 1 to N' or 
from N' to 1, 

According to one embodiment of the present 

35 invention, the scan from 1 to N' then from N' *to 1 is 
carried out every second selection line. 

According to another embodiment which makes it 
possible to obtain the same continuous level on all the 
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columns, the scan from 1 to N' then from N' to 1 is 
carried out for four successive selection lines, the 
scan being carried out in a first direction for two 
successive selection lines and in a second direction 
5 for the other two succeeding selection lines. 

The present invention also relates to a circuit 
for implementing the above process . This circuit 
consists of at least one programmable logic circuit 
associated with a line counter determining the reversal 

10 of the direction of scan. 

Other characteristics and advantages of the 
present invention will become apparent from reading the 
description given hereinbelow, this description being 
given with reference to the drawings appended hereto in 

15 which: 

- Figure 1 already described is a schematic 
representation of a matrix display in which the columns 
are grouped into blocks, and which will be used for the 
implementation of the present invention. 

20 - Figure 2, already described, represents the 

timing diagrams , over a line time , of the odd numbered 
columns of a block DB consisting of 9 columns, and 

- Figure 3 is a schematic representation of a 
circuit used to implement the present invention. 

25 To simplify the description hereinbelow, in the 

figures the same elements bear the same references. 

The process in accordance with the present 
invention is applied chiefly to a matrix display of the 
type represented in Figure 1 . This display consists of 

30 N data lines or columns and M selection lines at the 
intersections of which are situated the image points or 
pixels (not represented) . The N columns are grouped 
into P blocks 1 of N' columns each. By way of example, 
in Figure 1 is represented a block of 9 columns. 

35 Usually for a screen used for a video display, the 
column -control circuit will contain 80 blocks of 9 
adjacent columns and will operate with a sampling 
frequency of around 500 kHz. As represented in 
Figure 1, each block 1 receives in parallel one of the 
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P or 80 data signals which is demultiplexed by the 
signals DW1 to DW9 on the N' or 9 columns of a block. 
In accordance with the present invention, to avoid the 
DC error between the columns of one and the same block, 
5 due to the coupling between the gate of the sampling 
transistor and the column, which error changes as a 
function of the order of sampling of the columns, for 
the selection line LI, each block 1 is scanned 
successively from line CI to C9 by applying sampling 

10 pulses DW1 to DW9, and signals such as represented in 
Figure 2 are obtained on each column CI to C9. Then, 
for the next line L2 each block is scanned, beginning 
from column C9, towards column CI by applying sampling 
pulses from DW9 to DW1 in such a way as to reduce the 

15 DC error as explained in the introduction with 
reference to Figure 2 . 

According to a variant embodiment of the 
process which makes it possible to obtain the same 
continuous level on all the columns, the scan is 

20 reversed by reversing the arrival of the sampling 
pulses every second line out of four lines according to 
the following table: 



Line 


Frame 1 


Frame 2 


Frame 3 


1 


DW1 to 9 


DW1 to 9 


DW1 to 9 


2 


DW1 to 9 


DW1 to 9 


DW1 to 9 


3 


DW9 to 1 


DW9 to 1 


DW9 to 1 


4 


DW9 to 1 


DW9 to 1 


DW9 to 1 


5 


DW1 to 9 


DW1 to 9 


DW1 to 9 


6 


DW1 to 9 


DW1 to 9 


DW1 to 9 



25 It should be noted in the above table that, 

unlike what happens with the video data which are 
reversed on the image points from one frame to another 
so as to avoid the marking of the cell, the direction 
of scanning of the signals DWj is preserved from one 

30 frame to another for a given selection line so as to 
avoid the AC error which would result therefrom. 
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The present invention also relates to a circuit 
making it possible to implement this process. This 
circuit consists of at least one programmable logic 
circuit associated with a line counter determining the 
5 reversal of the direction of scan. 

An exemplary circuit making it possible to 
generate the scan of each block receiving the 
demultiplexing signals DW1 to DWN' from 1 to N' then 
from N' to 1 every 2 lines is represented in Figure 3. 

10 This circuit is based on a programmable logic circuit 
EPLD 10 which governs the order of dispatch of the 
video data (DB) to the cell and the direction of scan 
of the signals DW (j = 1 to N' ) in a block receiving a 
given signal DB (i = 1 to P) according to the bit of 

15 rank 2 of the address at the output of the line counter 
(11) in the case of the example represented; that is to 
say: 

- if the bit of rank 2 at the output of the 
line counter (11) equals 0 (xxxxxxOO or xxxxxxOl) , the 
20 words DWj ' are read from 1 to N' and the P video data, 
stored in the line memory 13, are transferred to a D/A 
control circuit 14, i.e. a digital/analogue converter 
upstream of the cell in the order of the DWs according 
to the table below : 

25 



DW 


DB 


Column number 


1 


k 

with k integer and 
1 < k < P 


N' x (k-1) + 1 
with k integer and 
1 < k < P 


2 


k 

with k integer and 
1 < k < P 


N' x (k-1) + 2 
with k integer and 
1 < k < P 


N' 


k 

with k integer and 
1 < k < P 


N' x (k-1) + N' 
with k integer and 
1 < k < P 



- otherwise the words DWj are read from N' to 1 
and the P video data are transferred to the D/A control 
circuit 14 in the order indicated in the table below: 



/ 
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DW 


DB 


Column number 


N' 


k 

with k integer and 
1 < k < P 


N' x (k-1) + N' 
with k integer and 
1 < k < P 


2 


k 

with k integer and 
1 < k < P 


N' x (k-1) + 2 
wiin k integer ana 

1 < k <: P 


1 


k 

with k integer and 
1 < k < P 


N' x (k-1) + 1 
with k integer and 
1 < k < P 



In more detail, the signal referenced Preset at 
the output of the line counter 11 controlled by the 
5 line clock CL is dispatched respectively to a counter 
modulo N' 15 and to a counter DW 16. The counter modulo 
N' 15 is controlled by the data clock CD and operates 
so that: 

If Preset = 0 the video data are transferred 
10 as they are, 

1 If Preset * 0 N' + 1 - the video data are 

transferred . 

Likewise, the counter DW 16 is controlled by 
the clock of the DWs DWC and operates as follows: 

15 

If Preset = 0 the words are transferred in 

the normal order. 
If Preset * 0 the words are transferred in 

the reverse order. 
20 This cue at the output of the counter DW is 

dispatched to a level shifting circuit 17 and returned 
to the counter modulo N' 18. 

It is obvious to the person skilled in the art 
that this is merely one particular embodiment which can 
25 be modified without departing from the claims. 
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CLAIMS 



1. Process for displaying data on a matrix display 
consisting of N data lines and P selection lines at the 

5 intersections of which are situated the image points or 
pixels, and in which the N data lines are grouped into 
P' blocks of N' data lines each (N = P x N' ) , each 
block receiving in parallel one of the P' data signals 
which is demultiplexed on the N' lines of the said 
10 block, characterized in that, alternately according to 
the selection lines, the scanning of the N' data lines 
of a block is carried out from 1 to N' or from N' to 1 . 

2. Process according to Claim 1, characterized in 
that the scan from 1 to N' then from N' to 1 is carried 

15 out every second selection line. 

3. Process according to Claim 1, characterized in 
that the scan from 1 to N' then from N' to 1 is carried 
out for four successive selection lines, the scan being 
carried out in a first direction for two successive 

20 selection lines and in a second direction for the other 
two succeeding selection lines. 

4. Circuit for implementing the process according 
to any one of Claims 1 to 3, characterized in that it 
consists of at least one programmable logic circuit 

25 associated with a line counter determining the reversal 
of the direction of scan. 



ABSTRACT 

PROCESS FOR DISPIAYING DATA ON A MATRIX DISPLAY 

The present invention relates to a process for 
displaying data on a matrix display consisting of N 
data lines (CI, C2, C3, . ..) and P selection lines (LI, 
L2, L3, L4, . ..) at the intersections of which are 
situated the image points or pixels (2) . 

The N data lines are grouped into P blocks (1) 
of N' lines (1 to Cg) where N = P x N' , each block (1) 
receives in parallel one of the P' data signals (DB1, 
...) which is demultiplexed {DW1, DW2 , DW3 , ... DW9) on 
the N' lines of the said block. The scanning of the N' 
data lines of a block is carried out from 1 to N' or 
from N' to 1, alternately according to the selection 
lines . 

Application to matrix displays such as LCD 

screens . 

I 
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statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that wilful false statements and the like so made are punishable by fine 
or imprisonment, or both, under of 18 USC 1001 and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

I hereby appoint the following attorneys to prosecute this application and to transact all 
business in the Patent and Trademark Office connected therewith: Joseph S. Tripoli (Reg. No. 26JMQ), 
Joseph J. Laks (Reg. No. 27,914) , Dennis H. Irlbeck (Reg. No. 2§ J klZL Er ' c Herrmann (Reg. No. 
29,169 ) Telephone: (609) 734-9754 

Address all correspondence to Joseph S. Tripoli, Patent Operations - GE and RCA - Licensing 
Management Operation, Inc. - CN 5312 - Princeton, New Jersey 08543-0028. 

Signature: HlC^U^ ,^ Ufi^fl^ Date: ^J-4L$*J ~ t 2000. 

Sole or First Joint Inventoif Thierry J< retz 7 0 
Citizenship: FR " " T ~" 

Residence and Post Office Address: Champ de la Cour 

F-38430 Sain t Jean de Moirans 
France 



